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(57) Abstract: 



PURPOSE: A flash memory device is provided 
to lower topology between a cell region and a 
peripheral region by laminating an NON 
(Nitride-Oxide-Nitride) layer instead of an 
existing ONO(Oxide-Nitride-Oxide) layer. 




CONSTITUTION: A tunnel oxide layer(20) and 
a floating gate layer(25) are laminated on a 
semiconductor substrate(10). An NON layer 
(30) as a barrier layer is formed between the 
floating gate layer(25) and a control gate layer 
(35). The control gate layer(35) is laminated 
on the NON layer(30). A gate is formed by 
performing a masking etching process. A 
source/drain region(15) is formed by 
implanting ions into an active region. 

COPYRIGHT 2001 KIPO 



if display of image is failed, press (F5) 

http://patent. kipris. or. kr/bin/Kpa_fulltext.cgi?appLno=1 01 999006581 8 



2004-02-19 



g^H^o]^ 200 1-0058485 

(19) CHffe!^«ISIS(KR) 

(12) s^maigaiA) 



(51) Int. CI. 7 
H01L 27/115 


(11) S^Heis H 200 1-0058485 
(43) gDHmii 2001^07^06^ 


(21) ^S!B!S 

(22) ftfUfun 


10-1999-0065818 
1999t!! 12SI30gJ 


(7D saei 


^siai siom'^yEai 


(72) gfg» 


s^i oiaiAi ¥sre omiei tM38-i 

OISH 

S3IE2|»AIS^SAIIS6!ehOHUM104-104 

ilia 

3 3l5EOia!AiaillSAIS£l441-ieaS»Aha0HI1M107S1301S 


(74) CH£ie! 


/H*^BAiaa?SasSB3»aPIOH&M103-704 






(54) sshai ohsbi ±x\ 


32? 



s i'sg, seiiAioiiHEj ±nm mm 3±°sai, =§i , ytspie &oii ggttaat, ssg^ioiegs 

5|§S * eeH2l 0N0(0xide - Nitride - Oxide) sfst CH CHI NON(Nitride - Oxide - Nitride)^arS 3 
SoiOj #£!&401 g UOIMdlOIEete 2HHS Alg5h01 ?)|0|eoj cjjg « S s §^o S aj^ ^ 

BxlB y^IHI £101 ¥^ SSi SIS 81 3|| 8|EH| Slfe OH^ ftSSta ^3132! B80ICK 



£t££ 
£2 

NONSt fl 01 £1 Bxl ?1bHg£l HSU Til 01 eg geglHIOIMS 

ZfBSf MS 

£ IS g£H2l M2HAI 0||2£| IHIOIM2I ?5i M2J ESOIH, 

£ 2fe & CHI OS MSHAI Dil2£l 311 01 eg eej E30 |a. 

*£3°l ^2 ¥^0il He ¥S°I 

10 : BfEflPie 15 : £2±/E£il£i221 

20 : ay^Siat 25 : #£1131101 = 

30 : NONOj 35 : SSg^lOIMg 

St SSI &A0g MS 

mssi 

at SOI ^8ttz Jl£ St J7 &OI SI gSHJI^ 



4-1 



SJ\\m^\ ^2001-0058485 

S M£HA|D{|ed|Sl IHIOIM gg&BOII BB 2o SAIi ^o|, BEH3IB fit Oil atf^»Q[. M£ 

gOUOIMSB 3 SB * g£H2J 0N0(0xide - Nitride - Oxide)^ CH Oil NON(Nitride - Oxide - 
Nitride)^S ^iofOI ^2£J40r g UOIMdfOIH^M 20H£ AFgSIOI ^ilO|^£j ^J)ilM 9*SS 
8>HS il ffliaig B*rM W^JI £|CH §§2J a^M 9 It » 31 Sh£* MBHAI Dil2d| ±Xf 

Oil BB 3S0IO. 

blflBa CHIHdIS ya A r g£J£r miWM EEPROM(Eletr leal ly Programable Erasable Read Only Memory) 
B Oil 01 EH B HS3^6^ ±?imt= J\^m D\X\H &P. EEPR0M2I §^ 

HeilPJ ^Oil xHy m a » (Channel Hot EletronJM A|31 &}| aXrM M^H PIIOIM(Float ing 
Gate) Oil ^3&o^M| *J ^XI^EiSI g^J a^S g^rAl^fe g^jOIP. ^SOil, §*fg 
Bj» &2| §§g ^1 01 M 2! Oil 22^1 »£BA|3J §§§ 311 01 M Oil aXfM &^S°^Mi *j 

xi±hsi sq gas aoip. 

be. bxh eisxii ±Xr2i zas^sm irsoPi ?io r oi g s*jsi a± si §^ a^si xiaasoii as 
a^/3H»oi »»8^ asg-Q sip. oi oil , M^H ai oiisai^ iHioiMa^z* m&^m m&2\ ^ai^ ti 

»s«SI02) CH<moii N0(Nit ride-Oxide) SEi= 0N0(0xide-Ni tr i de-Ox i de ) 9 ^ M§6|2 &p. 

043»l Ai 0N0BT2I 2*mg DRAM 01 1 AH P^}| MSg^|O|M0ilAi SM«3||o|e S BXtJ\ £1 31 XI (Leakage) 
Elfe gJXI m^m Site §t£!S(Barrier Layer) sjffS SMI SQL 

01 3 31 NO SEb 0N0 ^afllM AfSSlfe M£HA| 01IH£|£| egxi^Hfil fl|S S3AI }|0I 
MSI Mdl^dl^ ?|Oil H£S] 1^25 #§m v g «SAIS/d NO ONOi IS^P. 01 

as gsoii si oH 6^ m^h >iioi^sj M^i^ai^sj ^isoiiAi^ aaastJi asF^oi gstsoi a» 
^a^(Tox)°j ^mii miio[i\ misoii sshai oiisaisj g sagiroi a^s^i a a. 

SE 18 §BU£j M2HAI 0i|2£|oj ^iioie SPJ E22^A| ( BESPIB (1)011 Eltf#»eM3). S£ 

S3||0IM»(4). 0N0SK5). tHM£l(7) » eMM^ilOIMe(6)e 3SB * Dt±fJ ^|2|o^ ^ilOIMM § 

^>Oia ^01, 0N0^l(5)M ^l§5[b 3?, 0N0^95)2J &¥^SJ 216^1 ^ahO^ tH 

*£l (Cover Poly)(7)dFfe SS^XI &Dlo\D\\ 9b HI. »^S^2| ^^f^ g§A|^S| Svelte ^^IIM 

gXI^SJ ^^S^ilOIMSf ONO^I AhOIOilfe ^tflSB-Pr ^^J£J^ ^SOII UlldlXI^S 0N0 § SJ 
Sej^r ^XHBrXI S[22§ M£D A| ^XhS| gXI^(Cel) Reglon)Hf miaiXI«(Peri Region) MOIOil^ 
»^IO|M(Control Gate) 2* ONO^e^ PJeh E+x^l ^'8^1 W&o[0\ ^U[±B. S§ ^ 5§2J 

asoi oh¥ oias ^xiiM xiych 



b BSc oiyth §§ aamoi s«e s^^Ai, »Eapia ^011 Eiy^^ar, s^u^ioieg S ™^ 

e ^ §eHS| 0N0(0xide - Nitride - Oxide) *W CJj^oii NONCNi tr ide - Oxide - Nltride)^^S 

8foi ga^^^i e uoiMeioiHRS 2hhs Ahg8Foi jioimsi ¥^im ^si g^ miai 
sj e»s b\o\ ^ s§sj aae 8^ 201 ^010. 



old-it!- ^£xipie ^oii Eiy M^n^ioiMe, ^MM^ioi^e)^^ oi^oia mhuai chi 
eaisj ^x^m xii2E8r^ s-s oil ^ch ah , ^>oi M^g^iioi^^^ ^m^ioi^s Ahoi oil ah §«s ^mm 

6Fb UO| e e>oi H^I/<^sf^/U 01 M BIOI^^o^ @ NON^g 3S8 r ^ 51 6^ MBHAi OilS 

£1 ±Xl 15^31 Xllg^o^Mi irgecK 

nam, 401 nonqichi/h ^»qi sisai. 600 - iooot:2j ^£g?ioiiAH assm. sm 2 ci 2 : n 2 o m 1 : 

10 - 50 SJ UieS Ahemfe 20I »B5! 6 r CK 

&^l NON^OilAi UOIMdfOIHSj ^^A| , 600 - 1000TC2I 8£S¥IOIIAi HSofb 20! b^5| 6 r Cf. 

«P| NONQtOIIAI UO|e^o|cq} gy ^^oh 2J2[2| 3 0 - 150A0IH, 200 - 500mTorr°J ° ^ o 

g 5|§6^, 1^ - 100^ZI ^Cf. 

OloK £31 S^orOI B HfB5|» BtAIAIODOII CH oH ^ Ail 8^1 ^SolHXI . 

£ 2^ b ssoii rjriB mbhai ais a ^iioiMsi aei seoia. 

b wa mbhai oiisdi xiis^ae tfn acs. »e»pib(iox«oii aa^»BK2o). 

M^§^IO|MS(25)g ^, 6fP| M^H^I0|M#(25)^ ^^M^lOl M^(35) AIOIOII/H 

S^#(Barrier Layer) ^ Si 6^ UOIMaoi = 0[/^»0[/UOI EaoiHQISS S N0NOt(30)« ^S8F 
£^ BO. 

NONOt(30)0|IA1 6f»Qt S!«A|. 600 - 1000t:Sj B£S?IOilAi a^8^H SiH 2 CI 2 : N 2 0 • 1 : 10 - 
5021 tilM^ Algols BP. 

N0N^I(30)0ilAH UOIMBfOlE^ 5JSAI, 600 - 10001CSI B£^?I01IAH a^of^ 20| 8^ 

P. 
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£}J\ N0NS^(30)0IIAJ U0I^E*0|^°| K 6h»oj 2|2>2| ^FJMfer, 30 ~ 150A3 ^JHIOIH, 200 - 

nam, #;>i non^oo) goii 2^mJ\\o\ = g(35)m ^mm m±m*wm j\\o\^m gss^ s^s 
^011 oise ^gjshot ££±/Eaiagss(i5)» scl 

non^(30)si aai ^xhi a we &ehoh/h£ sa&^s e^a^i ^jga 4= bq. 
bb, onoq|2j ^ xhi chi as tfn aa, 

1/Ctota. = 1/Coxide + 1/Cpitrida + 1/C 0 xide (1*1)013. 

S ttSSI N0N°l°J ^M0{\ aS &|8 MQ1 S3, 

1/Ctotal = 1/Cnitride + 1/C 0 xide + 1/C ni U ide 

^ligfe C( 4 )= A/d (3^)011 A) . <^2 S ^3S AH£ MO| A| B| ^ 

siiej am =?m * six so. 

ma- aoi. e gfgoii §£hai tHiedi ±nm oisshhi as. ysnpie gon eh^sisj, 

MSg?)IOIMSM ? §EH2| 0N0(0xide - Nitride - Oxide) at Or Old Oil NON(Nitride - Oxide 

- Nitride)SrOfS 3S8I01 SSH°| ?1b| S£J( Cover Poly)S AlgSIXI SfOlE £12, ??£!£}40| B UOI 
MSrOIHSfg 2dHS AfgolOI 21101=21 ¥Wg tf^te 8IES M£|°| B»» SOi 

s§°i sue sisoixi si sife oh^ sgsm sa^jei gfgoich 
s?s 1 

ySflPIS £0|| HtfirS^. SSH3H0|E g> 5e§})|0|e§os 0|^O|£] SEH A| 0)|2£l°| HI 
3S»t ^3 Oil 2(0| AH, 

6PI SSSHOISSj* Se S ^| 0 |Eg AI0I0IIAH S^g Slfe UOI eB}o|£Qr/ttSW/LtO| ^fifOI 

E°42S S NON^S 2S8Ffe 5JS ^§21 Slfe SBHAI 0||2d| ^I|. 

S?S 2 

fll 1 SOII 9lO\M, HD\ NONOf Oil AH tfSSf 3SAI, 600 ~ 1000"C°I SEg?|0||AH S18I2. SiH 2 CI 2 : 
NzO g 1 : 10 ~ 50 2| A|§ offer 51 sgog S >!= g£«A| EH|S£I ±JI. 

3?S 3 

fll 1 SOU 2iCH Ai . &D\ mm OHM \-\0\mE}0\^Qi 5!gAI , 600 ~ 1000^21 g£g?IOIIAH NH : SiHjClz 
m 1 - 10 : 1S| bISS SfJSIfe: 5 3 =§2S olfe SSH Al Oil SSI 

g?S 4 

fll 1 SOU 9lO\M. NONSfOIIAH UOIM£fO|EB| QJ tffflOf 2f2f2j ^pjfe, 30 - 150 A0IH. 200 - 
500mTorr°| 51§of2, 1S - 100^^ 5!S8|fe 3§ sgog s ^ fe g£jj A | rj||a£| ±X\ . 

sze 
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